I. INTRODUCTION
The reaction of singlet methylene (lCH2) with N 2 along with the reaction of CH(21-I) with N 2, which was previously studied by Walch, _ are potentially important in the formation of "prompt" NO. 2 While triplet methylene is known to be important in some of the reactions leading to prompt NO formation, 2 the role of singlet methylene has not been considered previously. There have been several previous studies of the CH2N 2 surface. An early study of the ground state and some of the low-lying excited states of diazomethane, at the ground state geometry, was carded out by Walch and Goddard. 3 More recent work has been carded out by Boldyrev, Schleyer, Higgins, Thomson, and Kramarenko 4 a) (BSHTK) who studied the diazirine and diazomethane minima and several saddle points on the CH2N 2 as well as the CHFN 2 and CF2N 2 potential energy surfaces. Guimon, Khayar, Gracian, Begtrup, and Pfister Guillouzo 5 (GKGBP) , as part of a study on the decomposition of tetrazole, also reported a number of stationary points on the CH2N 2 surface, including a saddle point connecting diazirine and diazomethane. These studies were carried out at a lower level of c) theory than that used in the present study and did not provide sufficiently detailed information for combustion modelling studies. In this paper we report a detailed study of the pathways for addition of ICH2 to N 2 to give diazomethane and diazirine and the pathway for rearrangement of diazirine to diazomethane.
Calculations with extended basis sets are also reported which lead to accurate heats of formation for diazirine and diazomethane.
In Sec. II we discuss qualitative features of the reactions e) considered here. Section III contains the technical details of the calculations, Sec. IV contains the results, and Sec. V concludes the paper. Figure 1 shows the qualitative features of the orbitals for the reaction of ICH2 with N2 via a pathway in which the CH2 attacks the lr bond of N 2. In the IA 1 ground state of methylene (1CH2) there is a substantial near degeneracy effect between the C 2s lone pair and the empty C 2p orbital of a"
II. QUALITATIVE FEATURES
symmetry. This leads to a pair of singlet coupled sp hybrid orbitals directed above and below the molecular plane, as indicated in Fig. l(a) . In the addition of t CH2 to N 2, two bond pairs undergo major changes. These are the two electrons in the CH2 C 2s pair discussed earlier and the in plane _" orbital of N 2. By analogy to the reaction of CH(21-I) with Stephen P. Walch: Path for reaction singlet OH 2 with N 2 3100  3307  3313  3360  2329  1660  1595  1902  1509  1546  1491  1495  534  1033  960  1162  97  1047  747  560  75  836  888i  328  3176  3436  141  3505  373  1166  3458  1188  80  1018  1047  419   3253  3432  1659  1570  1438  612  1001  928  3360  1251  1021 The calculations were carried out in C s symmetry with the mirror plane in the plane of the paper of Fig. 1 Table  III gives the values of selected bond lengths and angles for the stationary points obtained here and also gives results from
FIG. 2. Computed energetics for the reaction of CH2(IAI) with N 2. Note that while sp3 is a saddle point at the CASSCF level, it is below the reactants energy at the ICCI level and it is probable that there is no barrier on this pathway. 
